Coarse Grained Model For all the simulations described in this work we used the Karanicolas and Brooks 1 C-alpha coarse grained protein folding model. The potential energy function consists of harmonic terms for bonds and angles, a statistical potential for the pseudo-dihedrals, and non-bonded interactions for residue pairs
MATERIALS AND METHODS
Coarse Grained Model For all the simulations described in this work we used the Karanicolas and Brooks 1 C-alpha coarse grained protein folding model. The potential energy function consists of harmonic terms for bonds and angles, a statistical potential for the pseudo-dihedrals, and non-bonded interactions for residue pairs
Favorable non-bonded interactions are used for the residue pairs that are in contact in the native conformation of the complex having at least one side-chain-side-chain heavy atom pair at distances shorter than 4.5 Å. For these pairs of residues the following functional form is used
where is the distance at which the interaction energy is at its minimum (i.e. the separation between alpha carbons in the reference structure) and depends on the type of interaction and residue type. For residue pairs not in contact in the reference structure, a repulsive interaction potential is used in which the repulsive distance is determined by the sum of the radii of residues i and j. The repulsive radius of a given residue is set to the distance to the closest residue that is not assigned a native contact. For the downhill model the repulsive distance was fixed at a value of 6 Å, resulting in smaller beads but at the same time avoiding the beads to cross over during simulations. Additionally, the force constants for the angular and dihedral contributions were scaled down. A Debye-Hückel 2 form, was used to represent electrostatic interactions:
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where and are the net amino-acid charges at pH = 7, ξ is the screening length (10 Å) and D is the dielectric constant (80, for water).
Structural parameters defining the PSBD folding interactions were obtained using the contact map derived from the 1w3d structure (45 amino acids). Non-bonded interaction energies were tuned to reproduce the folding temperature. PSBD folding simulations were done at temperatures ranging from 300 to 400K every 10K (totaling 11 simulations). The PSBD downhill folding model was obtained by reducing the effective size of the beads representing the C α atoms of the amino acid residues (i.e. enforcing the same repulsive contribution for all residues) and scaling down the dihedral and angle terms by 50% and 93%, respectively, from their original value.
The parameters to describe binding to E1 were derived from the intermolecular contacts observed in the 1w85 X-ray structure. The modeller software package was used to add missing atoms and residues in the complex, including the missing N-terminal residues of PSBD. To avoid significant deviations from the experimental structure the number of optimization steps in the modeller run was kept to a minimum. The resulting coordinates were used to obtain intra E1 and inter E1-PSBD interactions for the complex. We excluded any new intermolecular contacts emerging from the added N-terminal segment of PSBD to keep the binding energies/contacts consistent with the 1w85 X-ray crystal structure. Therefore, the final hybrid potential for folding coupled to binding simulations included the PSBD intra-molecular interactions from 1w3d and the inter-molecular E1-PSBD interactions from the modeller refined 1w85 structure. Folding coupled to binding simulations were performed starting from the Cα coordinates for the hybrid E1-PSBD complex modellerrefined structure, in which the C-alpha RMSD for PSBD is 0.38 Å relative to the 1w3d NMR structure used for folding simulations.
Fraction of Native Contacts calculation:
The sum runs over all the native contact pair. and are the distances between the i and j 0 residues in the instantaneous and pdb reference/pdb conformation. The and have a value of 50 and 1.0 respectively.
The dissociation constant for the complex was calculated as described in ref.
2:
2 where the populations of the unbound state, is obtained from the potential of mean force. 
